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(54) IMPROVEMENT IN MEDICAMENT ADMINISTRATION SYSTEM 

(57) A drug preparation to be administered by a 
medicament administration device, which can maintain 
high stability of a physiologically, active substance. In 




ulizef, a'constahttste sprayer, or a powder inhaler, the 
adoption of the step of contact with liposome or lipid 
microspheres in an aqueous medium enables a physio- 
logically active substance to be highly stabilized. 
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Technical Field 



[0001] The present invention relates to a kit hr^. 
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[U004J | n thls 6lluatlon d h J* hil Cannot be obtained. 

^ peptdes. proteins, and nucleic acids. etc Zyfl ^t Z^** 50 ***** active ^stances such 
SloS 9 ;^ 3C,ive with ^ZifZ^nST 3 ^• Bfcm ^P«Wd5S 

S^S*^^ P o WiCati ° n (n0t No. 

Si . 2839/1992 dlsclos es an attempt for prolonaation of *f L } Ja Pa nese Pa 'ent Publication (not exam- 
acbve substances by the use of charged lipids £ ZTSZZZL c f" 6 dUra,ion 01 PW or Proteinic biology 
em PuW lca fi 0n {not examj No.99897/1996 d scto^e^ 

du«ed by contacting IL-2 with liposome o the likeTn l 1 "-^adsorbed lipid spheres preparation IS/ be con 

Z "erf" ^ f^^^^S^S! S£^ " ^ diSC '° SeS ^th^i^o 

ihus. the above-noted publications neither disclose nor aSSf » ^ , 6 P reserva «on «te of IL-2 is increased 

SSS5 " UC !f iC aCidS ' and 016 like ' whic " WhtS^^il! 1 , °5? iCa " y active substances su <* as pepSS' 
thesu^ 

the substances ,n the form of a formulation* be b,u£S^!^^^ Ca " be ^bi.ized by formulating 
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dev.ce causing a decrease of the ^Z c^^S^' * d ° S6 inhaler ' a ^ '"haler Ttc sa d 

mm PharmaC6U,ical ,ormu,a «°n- Pr0V,de 3 m6th0d ,0r ,he P roductio " ^reof; ^ to pro 

ceutica, after extended studies, that when preparing a pharm, 

ac^vesubsjance could be attained by adenine ^S^^^T' *°" "» ^ °» « 
10007] -n^s, the presen( inventj provjde ; .. f J °' COntact,n 9 ,he substance with liposomes or microspheres 

sphe reTTT * °' 3 ^2'!?^ 'ormulation for a human oTaniSl. 

spheres, wh.ch preparations are used for production of Si k 8 ^P*™'™ containing liposomes or micro 
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inhaler. 

membrane 11,6 pharmaceutical formu,ation «w a human or animal is preferably one which is administered via a mucous 

[001 0] The biologically active substance is preferably one which loses its stability when dispersed in the air Exam- 
ples of such substances are peptides, proteins, or nucleic acids. Preferred peptides are cytokines and bone related 
w nV» ™? pr ° ,einS are P ro,einases - w®**c proteins, and anti-tumor proteins. Nucleic acids are prefer- 

ably DNA RNA, or the.r antisenses. Among cytokines, interferons are preferred, and interferon Y to be used for curative 
and prophylactic treatment of virus infections or pulmonary diseases is more preferred 

[001 1 J A preparation of a biologically active substance and/or a preparation containing liposomes or microspheres 
w ,s or are preferably in the form of an aqueous dispersion. However, a Wt including, a container containing an aqueous 
medium ,s also preferable. Further, a preparation of a biologically active substance and/or a preparation 
somes or microspheres is or are also preferably in the form of a lyophilized preparation. ^ 
[001 2] Other objects of the present invention are as follows: 

£°h?L ■ 1 lf P I! S ! rt inVe "!! 0n Pr0vides 8 method for prepari "9 a Pharmaceutical formulation for a human or animal 
„ i adm,n,stered bv a medicament administration device that disperses a biologically active substance in the a\ 

mS 1 JrT 1PnSeS ^ * C ° ntaC,ing the bi0, °9 ica "y achVe substance with liposomes or microspheres in an aqueous 

[0014] The present invention also provides a method for stabilizing a biologically active substance by contacting the 
*, !5 ? 3Ct r SUbStanCe With ' ipOSOmes or miCTOS P"eres in the process for the production of a pharmaceutical for 
20 nutation for a human or animal to be administered by a medicament administration device that disperses the bioloo - 

cally active substance in the air. mouioiugi 

f°^S ^^^' ,r ^ i ^^ er ^ ov '^ ^^oeu\i^1o r mu\anon for a human or animal to be adminis- 

tered by a medicament administration device that disperses a biologically active substance in the air, said formulation 
25 mSi P ^ COntaC,in9 biol °9 icallv acBv e substance with liposomes or microspheres in an aqueous 

IS J 1 ? inVent !° n additional, y P rovides a rnethod ** curative or prophylactic treatment of diseases of humans or 
animals, which compnses administering to the human or the animal a pharmaceutical formulation for a human or animal 
Srn!,S mm L • u y 3 med V cament ^ministration device that disperses a biologically active substance in the air. said 

30 9 bee " P3 dU0ed ^ 8 S,6P 0< COntactin9 the biologically active substance with liposomes or micro- 

30 spheres in an aqueous medium. ■ ' 

E22 . ^ I 686 ? inVenti0n farther provides use of "Posomes or microspheres for the production of a pharmaceu- 
ical formulation for a human or animal to be administered by a medicament administration device that disperses a bio- 
logically actwe substance in the air. said formulation having been produced via a step of contacting the biologically 
active substance with liposomes or microspheres in an aqueous medium. 

35 in?h 8 J» PreSent inVent, '° n ,urttiermore P rovides a metered dose inhaler or a dry powder inhaler, characterized 
n that it contains a pharmaceutical formulation for a human or animal to be administered by a medicament administra- 
tion device that disperses a biologically active substance in the air. said formulation having been produced via a step of 
rnr?iof 09 b,0,0 9 ically active substance with liposomes or microspheres in an aqueous medium 
<n ,, , I ■ Th6 pre,erred embodiments for the pharmaceutical formulation for a human or animal are also applicable to 
to all of the six inventions mentioned above. 

[0020] The kit of the present invention is in general provided in the form of a container such as a bottle, containing 
a preparation of a b.ologically active substance or a preparation containing liposomes or microspheres. The pharma- 
Z ™ 3 ° f animal 0f * e inven,ion . whi oh was prepared by the method for production thereof or 
h! for * ,ab '! ,zin9 a Really active substance of the invention, is used by employing a medicament adminis- 
tration device that disperses the biologically active substance in the air. The pharmaceutical formulation for a human 
T^rt 3 u 0 " US6d ,0f Curatlv ® ° r V^W^lc treatment of a human, which contains a biologically active sub- 

stance while the pharmaceutical formulation for an animal means a composition used for curative or prophylactic treat- 
If T ' °° n,ainS 3 bio,oaical| y ac1ive ^nce. The preparation of a biologically active substance or 
S I fL T" COnta ' n, " g "Posomes or microspheres means a liquid or powder composition containing the biologically 
sttrp ^ h" 06 ° r the # !' pOSOmes or microspheres. When both or either of the preparation of a biologically active sub- 
stance and the preparation containing liposomes or microspheres is or are a dried preparation or preparations and the 
whe^ us^flo »^ IUti ° n ° r SUSpenS j° n ' the Wt of ,he P resenl in«ntion may be prepared by mixing the preparations 
^ n « * T 1 T 60 " 5 med ' Um ther6t0 " necessaf y- this instance, the kit of the present invention may 
contain a container such as a bottle which contains an aqueous medium having its pH properly adjusted. The kit of the 

ZTlTrZ k" , f °" e Ch 15 Pr0dUC6d b/ preparing an ac * ueous medium staining liposomes or micro- 
spheres and a biologically active substance, and subsequently lyophilizing the medium 

£Tt!L 7,16 med ; cament ^ministration device that disperses a biologically active substance used in the present 
invention means a device for delivering and administrating the biologically active substance, for instance in the form of 
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5 ELdS^ 

nebulizer is a device which oenaa^T^TSSr^T^ "T* by ^ aiion - ™ e i* 

cylinder. These nebulizers often disperse fn tS ZT^l^TZ*"* ,r0m 3 lessor or a gas 

ampou«e. etc.. after the solution is ^^X^^^S^T* T |i accom ™*ated «" a boSe. 
« ers are useful for infants, the aged, and patierts are^ r ZTZ 1 * when used Such "ex- 

piration. As much as 50% of toL^^Z S^^ T ^ " 3 reSp,rator due t0 teck of spontaneous res- 
"^bedividedintotwotype^ 

pressure to a solution to be sprayed n ' Cnappl,es a,r P ressuret ° a solution to be sprayed, and the other applies vapor 

« Ean ae^^tS 2T. ^^E^T" *" ^ * 3 «- * 

propellant as a nebula, which is stored in a S^^2£j3SSf^ * h 3 ,k,Uefi6d 9as cal,ed a 

Delivery to the Respiratory Tract. Ellis Horwo^ edited bvD ^ZLT™??!*"*" ,rom container(see Drug 
dose inhaler is portable and ready for instaZselttnloh i. r ^ ert ° n 3nd Jones - P 87 " "8. 1987). The metered 
the releasewith the inhalation. For* s ^ iSl T re ^' C,ency in inha,a,ion technk * u * to harmonize 
2" [0024J An MDI may be oroducld L J ^ ?„ ^, " 3ld ^ a s P acer ^ been developed, 
stance w«hou^ 

. .-andadmixed-with (xe^odedxhlordluoro ^arbo f 7r^ !• c ^ luofocafb Q" . and th emxturens-eeeled- 
quantilative valve is attached ; XSS^fE* l ° A "P""-* ^ed 

titative valve is attached thereto, chtoroloE^^ 15 P 3C6d in 3 container - A « er * ^an- 

*s «ve.y. a biologically active substance suspeS? ch loro flUorS^l ' J 8 " 1 Under pr6SSure - ^ erna " 
Aerosol Science Technology. 22. 374 l9^Pharm tS? ^? "'^charged under pressure (see Clark A.R.. 
Probenti. HFA (3M PharnSuticate) arW I so on *"" ^ ^ ^ A ,ypical commercial P^<* is 

» irihalerisclassi^intothVeeUe^ fr^psule^T^^; rl^ 6 SUbSt3nCe is dispereed when inh aled. This 
a PMDI. a patients' efforts fo^ 3nda I"™* A ° PI requireS ' un,ike 

haler(Fisons). Diskhaler (Allen 4 Han^V ?uIbuj2SJ,^ ^/ f.' ^ commercial P«**te are Spin- 
502. 1996). Whaler ( aL & ^^^^ 

6 Hanburys). Easyhaler (Orion) and the lite ! j *f } ' nhalater ' M (Boehnnger Ingelheim), Aquhaler (Allen 
^ereLbtlJ^ 

after having been absorbed via a rmToimZS ? !■ * y 0 " 1,16 mucous men *rane or to exert its activity 

its stability, that is, ££££ oToSs l^w ^oT^'T ^T™ 3Ctive substance ^es 

- sonic waves, energy aZ^ bytafk^ 

like, when a medicament adminisLion LS S ™ s a ieTnSn™ V *°? * W * er and 0UtSide ar " and «*» 
orametereddoseinhalerisused Hc>weverl 0 i^ 
active substance does no, decrease to 

substance. Mucous membranes in the W *h S2? T ' nVent '° n 030 3tt3in stabilization of the 

nasa. mucous membrane, airway mucou^emt™ ^ theton'S 1^' " ""t" ,0r inslance - *■ 

brane and the like. membrane, the bronch.al mucous membrane, the pulmonary mucous mem- 

chamber in a je, nebulizer, an .i^nZ^EI^K TT "* "h 3 "T* «*« 3 
(after the contact, the mixture is introduced^ lihJTJ u " ° r 3 dry inhaler " or outs ide the vessel 

an inhalation syslem an * 2i "SS ^^^SS^*^- ^ ^ ™ V be ^ 0Ut by means °' 
administered by a medicament administra^ Sdi21 tr3ry C ° ntaCt 0< 3 bio,0 9 ic a"y active substance to be 

ito the present LnlonTSSS^S ,,P °!° meS . 0r Spheres. It should be noted that according 

<he like in an aqueoJ m^un^^ 2u3^ ^ Ol09ICa " y aCt,Ve SUbst3nce with M P id "Microspheres and 
rated in a liposome. emoodiment in which the biologically active substance is incorpo- 
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inflammatory agents, antiulcer agents, antiallergic agents, psychotropic agents, cardiacs, anti-arrhythmic agents 
vasodilators, anti-hypertensive agents, antidiabetic agents, cholesterol lowering agents, osteoporosis treating agents 
hormones, vaccines, activated oxygen inhibitors, when described according to therapeutic effects. The biologically 
active substances include, for example, cytokines (e.g. interferon y and interleukin 2), bone-related peptides (e.g. calci- 
tonin, bone morphogenetic protein, growth hormone), and the like, when described according to the properties of the 
substances. 

[0029] Preferred substances on which the effect of the present invention is obtained are, among other biologically 
active substances mentioned above, those which lose their stability through decomposition or loss of activity, due to 
physico-chemical factors such as physical energy of ultrasonic waves, energy generated by a flow current on the inter- 
face between a drop of water and outside air, and the like, when a medicament administration device such as a jet neb- 
ulizer, an ultrasonic nebulizer, a dry powder inhaler, or a metered dose inhaler is used. However, biologically active 
substances, stabilities of which do not decrease significantly when dispersed in the air, can also obtain the advantage 
of the stabilizing method of the present invention. Accordingly, the biologically active substances to be used in the 
present invention are not limited to those listed below, which are exemplified as being preferred, as far as they exert their 
activities on mucous membrane or they are absorbed via a mucous membrane. That is. all bioactive substances, when 
administered in the form of a pharmaceutical formulation to be administered via a mucous membrane, can be improved 
in terms of their stabilities by the method of the present invention. 

[0030] As stated above, the biologically active substances are preferably those which lose their stabilities when dis- 
persed in the air, such as peptides, proteins, nucleic acids and the like. 

[0031] Specific examples of the peptides or proteins are angiotensin, insulin, insulin-like growth factors, interferon 
a, interferon p, interferon y, interleukin 1, interleukin 2, interleukin 2 receptor regulatory factor, interleukin 3, urokinase, 
-er-y4hropcwetirvenkepte endorphin a, endorphin p, endorphin y, lys- 

ozyme chloride, luteinizing hormone, oxytocine, gastrin, kalikrein, calcitonin, tumor destroying factor, thymus humoral 
factor, kyotorphin, class-selective suppressor factor, gramicidin, glucagon, blood coagulation factors (Factor VIII, Factor 
IX), thymus factor in Wood, thyroid-stimulating hormone, thyroid hormone releasing hormone, bone morphogenetic 
grotein, gonadotropin, gonadoltberin, colistin, corticoliberin, cholecystokinin, colony-stimulating factor, cytotoxic T lym- 
phocyte differentiation-inducing factor, cytotoxic T lymphocyte inducer, cell proliferation factor, thymosin, thymostimulin 
thymopoietin, Substance P, tumor necrosis factor (TNF),epidermal growth factor, T cell growth factor, neurotrophic fac- 
tor, nerve growth factor, scotophobia growth hormone, secretin, zenobsin, caerulein, somatostatin, somatomedin, 
somatoliberin, dynorphin, tuftsin, thyroliberin, tissue plasminogen activator, T cell substitutes, thrombopoietin, neuro- 
tensin, paracrine, pancreozymin, bacitracin, vasopressin, B lymphocyte growth factor, B lymphocyte differentiation fac- 
tor, B lymphocyte maturation factor, human cilium gonadotropin, human placenta lactogen, parathyroid-stimulating 
hormone, adrenocorticotropic hormone, bradykinin, prolactin, bombesin, polymyxin B, macro phage-activating factor, 
macrophage-migration inhibitory factor, melanocyte-stimulating hormone, motilin. ubiquitin, repressive cell-inducing 
factor, inhibitory B factor, folicle-stimulating factor, lymphocyte-activating factor, renin, proteolytic enzymes (e.g. expec- 
torants, cathepsins), antibiotic proteins (e.g. acacin), antitumor proteins (e.g. L-asparaginase. neocarzinostatin), super- 
oxide dismutase, and the like. 

[0032] Nucleic acids include DNA, RNA, and their antisenses. 

[0033] Biologically active substances other than peptides, proteins, and nucleic acids are lipopolysaccharides, 
fluorouracil, doxorubicine, mitomycin C, platinum complex, cyclophosphamide, actinomycin, polyoxin, and the like. 
[0034] Biologically active substances include pharmacologically acceptable salts thereof. For instance/salts of a 
biologically active substance having a basic group such as an amino group, with an inorganic acid (e.g. hydrochloric 
acid, sulfuric acid, nitric acid, etc.) or an organic acid (e.g. carbonic acid, succinic acid, etc.) and salts of a biologically 
active substance having an acidic group such as a carboxyl group, with an inorganic base (e.g. alkali metals such as 
sodium or potassium), or an organic base (e.g. triethylamine, arginine, etc.) are included in the biologically active sub- 
stances. 

[0035] Liposome is a closed vesicle comprising double layer phospholipid membranes, which can retain various 
biologically active substances in an internal aqueous layer or phospholipid double layer. Accordingly, extensive studies 
on liposome as a drug carrier have long been conducted. The preferred particle size of the liposome is about 20 nm - 
3jim. Lipid microspheres, also called lipid emulsions, are small lipid particles obtained by, for example, suspending plant 
oil such as soybean oil in water in the presence of phospholipid such as lecithin. The average particle size of lipid micro- 
spheres is preferably about 100 nm - 300 nm. It should be noted that other aqueous media info which similar lipids such 
as phospholipids, synthetic surfactants etc. are dispersed, that is. emulsions, mixed micelles, microcapsules, and 
microspheres are different from the liposome or lipid microspheres according to the invention (Fragrance Journal, Vol. 
55 15, No. 6, p68 - 76, 1987). 

[0036] Major components of phospholipids constituting liposomes or microspheres used in the present invention 
are not restrictive and may be neutral phospholipids or charged lipids as described in the afore-mentioned Japanese 
Patent Publication (Kokai) No. 998971 1996. However, a suitable combination of a medicament and liposome (kind and 
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instance, synthetic or natural pn^ha^ havin 9 "° in »* neutral region. For 

phatidy. cholines may include Various Shta ?JhttE?^ " f "S™ ^ TOy be used Natural Phos- 
and include distearoyl phosphatidyl chSne dlo^o^^^-*"*, °' SatUrated ,ype ("^rogenated type), 
noyl phosphatide choline. o*no£SE^^ P hos P ha « d * choline, dibehe 

SpresS^^^^ 

tion. as long as they are not toxic. These SZ intfance ^ % US6d " Hhoul ,imita " 

and basic amino add surfactants such as N-^S^^T^^!^ 85 ***** ° ,eyl amine - ete - 
out limitation, as long as they are not toxic ^^ZtlST^f^ ******* mav als ° ° a used with- 
phosphatidy. glycerol, dimyristo* pho phatijj glyceS d2lSS°'^ ^ 35 P hos P na ^ serine, 
erol. cardiolipin. phosphatidyl inositol. phosphaScid efc 2 S l^f 

etc.. acidic amino acid surfactants such as N-acyl Jglutemic S JSt h h 9 a ^™des. d.cetylphospholic acid. 
[0038] Major lipids, which are used t<W 

spheres used for the production of the Pharmac^ m f ,oned * constructing micro- 

ame oil. safflower oil. etc.). syntheti a ^^^^ (afl " ^ «es, 

20 (registered trade name), etc ) ymhebC m,dd,e Cha,n ,attv add *""9lycerides (e.g. migliol. ODO 

tioned various phospholipkfs and^i^SSS Npids T^un^ ^ addit ''° n t0 1,16 ab0ve " men - 
When the total amount of the lipids is defined las ?oo Si T u ° f ! U ° h add ' tlVeS t0 be added are as 
» weight a sterol used as a stabiEfs 0 01 100 JSfi? • l &9 *t ^^dyi ethanolamine is 0.01 T 30 parts by 

instance, iiposome SCrSucX ^ T* t ^° n N °' 99897/1996 F " 

*> injection method, the etL Section mefhod £^2^2^? r" 0 * 1,16 f** 96 " method ' the ethan °' 
the high pressure emulsifying method The ^ZToi ^r^^' ' ^J***™ P 0386 evaporation method, and 
vesicle (MLV). small unilamellar vesicle ( SU S Tn ^ everse^^T by ^T,™^ be ™«» a ™« a ' 
production of lipid microspheres is conducted unlke Zt ^ J ^ rabon ves,de < REV )- °" «™ other hand, the 
bean oil. sesame oil andThe like : i^ 1 ^ 10 " ° f ,ipOSOme> by *» use of a P ,ant oil such as soy- 

* pholipids. The meS the Joduct'on of h ^ mi<3d ' e ** ,atty add in addition to phos 

example. by adding T- n0t ,imi,ed - and 1,16 P roducti ° n "»y be carried out. for 

lycerde) of phospW^ ,n9,yCeride and 12% (with t0 1,16 P la " <" or V? 

spheres. The .ipLmLSd ^^ 
( -Polyethylene glyco.. pu.lu.an. n^nn^^t^^ C ° 3,ed "» ***** P^rs such 

lain, distribute, or adsorb other biolog call ZSZ^^- V?' ^ h P° somes ° r microspheres may con- 

~r^ 

galactose. e ,c), LaL^^S^i^ TfTT " m0 " 0Saccharides < e ■»»■ 

erol. mannitol. sorbitol, xylitol. an "the *E wate sotS "L Po'^cchardes (e.g. dextran). polyols such as glyc- 
and the like may be mentioned water-soluble polymers such as gelatin, hydroxyethyl starch, surfactants. 

Sprr^^^^ 

ESU Sing o^ SfSS oS 'd^ r^??^ ^ 3 mSdiCament *»™ - 

amount of th ^biologically^ eThT^Tl 0 ' ,rea,ment ' 3nd ° ther fact0rs - 7716 ra,io of ,he 

amount of liposome^ rJ^Xi^S^^S!^ ' 7 ediCamen ' adminis,ration devi ce and the 

logically active substance and I other SSL ' k l™! 9r6a, ' y depending 0n lne nature of P artic "»ar bio- 
thereof is used with 1 - loCKJ^SST^' 9iCa " y SUbS,3nCe iS i"^ 6 ™' 40 nm °' 



6 



EP 1 013 269 A1 



[0045] The terms "residual rate" and "spraying rate" used in the working examples described hereinafter will be 
explained below. 

[0046] The residual rate is calculated according the following equation. 

Residual rate = A™ 0 ""* of biologically active substance remaining in medicament chamber of device ^ 

Total amount of biologically active substance initially charged 00 

(Equation 1) 

[0047] The greater the residual rate, the higher the stability of the biologically active substance in the medicament 
chamber, in which the substance remains undecomposed or without losing its biologically activity. 
[0048] The spraying rate is expressed by the following equation. 

Spraying rate = Amount of biologically active substance remaining in capturing solution ,. 

Total amount of biologically active substance initially charged (Equation 2) 

[0049] The greater the spraying rate, the higher the stability of the biologically active substance sprayed, without 
decomposition and losing its physiological activity. 

Best mode of the present invention 

EXAMPLES 

[0050] ^ The invention w ill be e xplained in more detail with Reference Examples, Working Examples, and Experi- 
ments. Reference Examples are directed to the production of liposome and lipid microspheres used in the present 
invention, and Working Examples are directed to the production of the pharmaceutical formulation of the invention to be 
administered via the mucous membrane. The Experiments show that the pharmaceutical formulation of the invention to 
be administered via the mucous membrane is kept stable in a medicament administration device such as a jet nebulizer, 
an ultrasonic nebulizer, and the like. 

Reference Example 1 

30 Production of liposome (HSPC/DSPG = 10/1) 

[0051 ] Five ml of a tert-butanol solution (containing 1 ml of distilled water) containing a mixture of 1 00 mg of hydro- 
genated soybean lecithin (HSPC) and 10 mg of distearoylphosphatidyl glycerol (DSPG) was lyophilized. To the result- 
ant lipid mixture was added and dispersed 10 ml of a phosphate buffer (10% maltose). The dispersion was subjected 
35 to a Nanomizer-LA-10H (Sayama trade name) ten times under a treatment pressure of 2.4kg/cm 2 , while warming at 
60*C, to give liposome (HSPC/DSPG=10/1). 

Reference Example 2 

40 Production of liposome (DSPC/DPPG = 10/1) 

[0052] Reference Example 1 was repeated except that a mixture of 100 mg of distearoylphosphatidyl choline 
(DSPC) and 10 mg of dipalmitoylphosphatidyl glycerol (DPPG) was used in place of a mixture of 1 00 mg of hydrogen- 
ated soybean lecithin (HSPC) and 1 0 mg of distearoylphosphatidyl glycerol (DSPG). 

45 

Reference Example 3 

Production of liposome (EggPC/DSPG = 10/1) 

so [0053] Reference Example 1 was repeated except that a mixture of 1 00 mg of egg yolk lecithin (EggPC) and 1 0 mg 
of distearoylphosphatidyl glycerol (DSPG) was used in place of a mixture of 100 mg of hydrogenated soybean lecithin 
(HSPC) and 10 mg of distearoylphosphatidyl glycerol (DSPG), and the mixture was kept at 4°C rather than 60°C. 

Reference Example 4 

55 

Production of liposome (DPPC/CH/DPPG = 54/40/6) 

[0054] Reference Example 1 was repeated except that a mixture of 54 mg of dipalmytoylphosphatidyl choline 
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^££fS£2U^^%g&T?^ ,0PPG) - used * *» <* ' *■ 

v yurogenaiea soyoean lecithin (HSPC) and 10 mg of distearoylphosphatidyl glycerol(DSPG). 



5 



Reference Example 5 
Production of liposome (EggPC) 



the Maw, « JSuSd a, ?o^S ta„ «-c Q ° ^^^M* ("SPG), and 

Reference Example 6 

Production of liposome (DPPC/CH/SA = 52/40/8) 

20 Reference Example 7 

Production of lipid microspheres 
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Example 5 

[0062] Twenty ml of a solution containing 2.5 nmole of urokinase was introduced into the medicament chamber of 
an ultrasonic nebulizer. Addition of a liposome suspension (125 nmole as phospholipid) thereto gave a pharmaceutical 
formulation for a human or animal. 

Example 6 

[0063] Five ml of a solution containing 70 nmole (one million unit) of recombinant interleukin 2 (IL-2) was introduced 
into the medicament chamber of a jet nebulizer. Addition of a liposome suspension ( 1 25 nmole as phospholipid) thereto 
gave a pharmaceutical formulation for a human or animal. 

Example 7 

[0064] Twenty ml of a solution containing 2.5 nmole of L-asparaginase was introduced into the medicament cham- 
ber of an ultrasonic nebulizer. Addition of a liposome suspension (125 nmole as phospholipid) thereto gave a pharma- 
ceutical formulation for a human or an animal. 

Example 8 

[0065] Five ml of a solution containing 2.5 nmole of superoxide dismutase was introduced into the medicament 
-chamber of aietnebulizerrA^ (T2*> nmole as phospholipid) thereto gave a pharmaceu- 

tical formulation for a human or animal. 

Example 9 

[0066] Twenty ml of a solution containing 2.5 nmole of cathepsin was introduced into the medicament chamber of 
an ultrasonic nebulizer. Addition of a liposome suspension (125 nmole as phospholipid) thereto gave a pharmaceutical 
formulation for a human or animal. 

Example 10 

[0067] Five ml of a solution containing 2.5 nmole of neocarzinostatin was introduced into the medicament chamber 
of a jet nebulizer. Addition of a liposome suspension (125 nmole as phospholipid) thereto gave a pharmaceutical for- 
mulation for a human or animal. 

Example 11 

[0068] Twenty ml of a physiological phosphate saline (pH 7.4) containing 0.4 nmole of calcitonin was introduced 
into the medicament chamber of an ultrasonic nebulizer. Addition of a liposome suspension (125 nmole as phospholi- 
pid) thereto gave a pharmaceutical formulation for a human or animal. 

Example 12 

[0069] Twenty ml of a solution containing 3.5 nmole of doxorubicin hydrochloride was introduced into the medica- 
ment chamber of an ultrasonic nebulizer. Addition of a liposome suspension (125 nmole as phospholipid) thereto gave 
a pharmaceutical formulation for a man or animal. 

Example 13 

[0070] Twenty ml of a solution containing 25 nmole of calcium(+)-(Z)-7-[(1 R, 2S, 3S, 4S)-benzensulfonamidobicy- 
clo[2.2.1]hept-2-yl]-5-heptanoate dihydrate was introduced into the medicament chamber of an ultrasonic nebulizer. 
Addition of a liposome suspension (125 nmole as phospholipid) thereto gave a pharmaceutical formulation for a human 
or animal. 

Example 14 



[0071 ] Five mi of a solution containing 25 nmole of doxorubicin was introduced into the medicament chamber of a 
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Example 15 

5 

[0072] Twenty ml of a solution containing 2.5 umole of interleukin ? ni o\ u, ac ^ . 

chamber of an ultrasonic nebulizer. Addition of a liposome 2 °? ° medicament 

Pharmaceutical formulation for a human or animal. sus P ens "°" 025 Rmole as phosphohpid) thereto gave a 
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Example 24 

[0081 ] Twenty ml of a solution containing 1 % (W/W) ot salmon DNA was introduced into the medicament chamber 
of an ultrasonic nebulizer. Addition of a liposome suspension (125 fimole as phospholipid) thereto gave a pharmaceu- 
tical formulation for a human or animal. 

Example 25 

[0082] Twenty ml of a solution containing 86 >imole of trypsin was introduced into the medicament chamber of an 
ultrasonic nebulizer. Addition of a liposome suspension (125 fimole as phospholipid) thereto gave a pharmaceutical for- 
mulation for a human or animal. 

Experiment 1 

[0083] After introduction of the pharmaceutical formulation obtained in Example 1, an ultrasonic nebulizer was 
operated for 30 minutes. The amount of IFN-y remaining in the medicament chamber after 30 minutes was determined 
by ELISA (Biosource). 

Experiment 2 

J 0084 J_ A ft er introduction of the pharmaceutical formulation obtained in Example 2, a jet nebulizer was operated f or 
30~minutes. The amount of IFN^r remaining in the medicament chamber after 30 minutes was determined by ELISA 
(Biosource). 

Experiment 3 

[0085] After introduction of the pharmaceutical formulation obtained in Example 2, a jet nebulizer was operated for 
30 minutes. Sprayed drops were captured in 8 ml of a physiological phosphate saline, and the amount of IFN-y in the 
capturing solution was measured by ELISA (Biosource). 

Experiment 4 

[0086] After introduction of the pharmaceutical formulation obtained in Example 6, a jet nebulizer was operated for 
30 minutes. Sprayed drops were captured in 8 ml of a phosphate buffer, and the amount of IL-2 in the capturing buffer 
was measured by ELISA (Biosource). 

Experiments 

[0087] After introduction of the pharmaceutical formulation obtained in Example 24, an ultrasonic nebulizer was 
operated for 30 minutes. Viscosity of the medicament chamber was measured by E-type viscosimeter. The residual 
amount of sDNA was calculated from the relation formula between the viscosity and sDNA concentration. 

Experiment 6 

[0088] After introduction of the pharmaceutical formulation obtained in Example 25, an ultrasonic nebulizer was 
operated for 30 minutes. Activity of trypsin in the medicament chamber was determined from the rate of change in 
absorbance (253nm) at pH 8.0 and at 0.25°C using ethyl N-alpha-benzoyl-L-argininate as a substrate. 
[0089] The results of Experiments 1 -6 are shown in the following Table 1 . 



Table 1 





Residual Rate (%) 


Spraying Rate (%) 


Nebulizer 


Ultrasonic Nebulizer 


Jet Nebulizer 


Physiologically active sub- 
stance 


Trypsin 


sDNA 


IFN-y 


IL-2 


Liposome free 


17 


79.0 


1.5 4.3 


2.3 3.3 


0.3 | 0.3 


2.0 
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Table 1 (continued) 
Residual Rate (%) 
Ultrasonic Nebulizer 
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prepared by an 

interferon y remaining in the chamber afte?3 0 ^ ° f 3 nebl,,izer ' the an ™nt of 
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Industrial Applicability 
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inhaler, high stability of a biologically acta SSSs ^ b^SEi?^^ meteWd d ° SS inhaler> 0r a dr * P 0 ^' 
be established by adopting aVocess 

medium. U P 00655 °' cont act.ng the substance with liposomes or microspheres in an aqueous 

Eg a ie^ru^ a to be inhaled by 

d-spensing in a hospital, the increase in J^cSlv^S IV in P ractice - *>' 

ess of contacting the substance with a liposome o the E 1 ™ ^ ^ 56 attained by adoptin 9 a P" 50 " 

-nvention. the above-mentioned biological ac^ve s£^?l£ t^"** FUrth6r ' in an0ther as P ect of 1,16 

and contacted can be used as a ptSS^^SSZ »Th T™ ?V" fc WWCh are Separate * obtained 
tains said substance. "laceuucaJ formulation to be admin.stered via a mucous membrane, which con- 

Claims 
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activesubstance with the jieg^mes.OCJDicrQ§phfii:es jn ^ a^agu.eDUS.taediiiip. 

2. The kit of Claim 1 wherein the medicament administration device that disperses the biologically active substance 
in the air is a jet nebulizer, an ultrasonic nebulizer, a metered dose inhaler, or a dry powder inhaler. 

3. The kit of Claim 1 wherein the pharmaceutical formulation for a human or an animal is to be administered via a 
mucous membrane. 

4. The kit of Claim 1 wherein the biologically active substance is one which is liable to lose stability when dispersed 
in the air. 

5. The kit of Claim 1 wherein the biologically active substance is a peptide, a protein, or a nucleic acid. 

6. The kit of Claim 5 wherein the peptide is a cytokine or a bone-related peptide. 

7. The kit of Claim 6 wherein the cytokine is interferon. 

8. The kit of Claim 5 wherein the protein is a protease, antibiotic protein, or anti-tumor protein. 

9. The kit of Claim 5 wherein the nucleic acid is DNA or RNA. 
"TOTTfie Rj^rClairrT9"wherein the DNA or RNA is an antisense. 

11. The kit of anyone of Claims 1-10 wherein the biologically active substance is interferon y, and the kit is used for 
curative or prophylactic treatment for virus infections or pulmonary diseases. 

12. The kit of any one of Claims 1 - 10 wherein the preparation of the biologically active substance and/or the prepara- 
tion containing liposomes or microspheres is or are a formulation or formulations dispersed in an aqueous medium. 

13. The kit of any one of Claims 1-10, which further comprises a container containing an aqueous medium. 

14. The kit of any one of Claims 1 - 10 wherein the preparation of the biologically active substance and/or the prepara- 
tion containing liposomes or microspheres is or are a lyophiiized preparation. 

15. A method for production of a pharmaceutical formulation for a human or animal to be administered by a medica- 
ment administration device that disperses a biologically active substance in the air, which comprises a step of con- 
tacting the biologically active substance with liposomes or microspheres in an aqueous medium. 

16. A method for stabilizing a biologically active substance by contacting the biologically active substance with lipo- 
somes or microspheres, in the process for the production of a pharmaceutical formulation for a human or animal to 
be administered by a medicament administration device that disperses the biologically active substance in the air. 

17. The method of Claim 15 or 16 wherein the medicament administration device is a jet nebulizer, an ultrasonic neb- 
ulizer, a metered dose inhaler, or a dry powder inhaler. 

18. A pharmaceutical formulation for a human or animal to be administered by a medicament administration device that 
disperses a biologically active substance in the air, which was produced by contacting the biologically active sub- 
stance with liposomes or microspheres in an aqueous medium. 

19. The formulation of Claim 18 wherein the medicament administration device is a jet nebulizer, an ultrasonic neb- 
ulizer, a metered dose inhaler, or a dry powder inhaler. 

20. A method for curative or prophylactic treatment of diseases of a human or animal, which comprises administering 
to the human or animal a pharmaceutical formulation for a human or animal to be administered by a medicament 
administration device that disperses a biologically active substance in the air, which was produced via a step of 
contacting the biologically active substance with liposomes or microspheres in an aqueous medium. 

21. Use of liposomes or microspheres for the production of a pharmaceutical formulation for a human or animal to be 
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